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(54) FUEL EVAPORATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel 
evaporator with simple construction which can 
effectively heat and evaporate an original liquid fuel 
existing in a liquid state at walls and lower portions of 
the evaporator, also can make it possible to design the 
whole of a fuel cell system compactly, and can 
effectively use heat from a catalyst combustion 
equipment. 

SOLUTION: A fuel evaporator 1 including an evaporation 
chamber for evaporating an original liquid fuel FL by a 
high-temperature heat media is provided with, a catalyst 
combustion equipment 20 installed next to the 
evaporation chamber. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel evaporator characterized by having the catalyzed combustion machine 
adjoined and prepared for said evaporation chamber in the fuel evaporator which has the 
evaporation chamber which evaporates a liquid Hara fuel with a heating medium for higher 
temperature. 

[Claim 2] Said catalyzed combustion machine is a fuel evaporator according to claim 1 
characterized by being stuck and prepared for said evaporation chamber. 

[Claim 3] It is the fuel evaporator according to claim 2 characterized by having the configuration 
in alignment with the appearance of said arranged thermal tube to said base most closely among 
the thermal tubes along which the faying surface which said catalyzed combustion machine stuck 
to said evaporation chamber forms the base of said evaporation chamber, this base is 
established in said evaporation interior of a room, and said elevated-temperature medium 
passes. 

[Claim 4] Said base of said catalyzed combustion machine is a fuel evaporator according to claim 
3 characterized by having the configuration which became depressed towards the center section 
from the periphery section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel evaporator with which especially the 
catalyzed combustion machine was attached about the fuel evaporator of the liquid Hara fuel in 
a fuel cell system. 
[0002] 

[Description of the Prior Art] A fuel cell system (FCS) is a generation-of^-electrical-energy 
system which made the nucleus the fuel cell which generates electricity by supplying the 
oxidation gas containing oxygen to the oxygen pole (anode plate) of a fuel cell while supplying it 
to the hydrogen pole (cathode) of a fuel cell by making hydrogen into fuel gas. This fuel cell 
system transforms chemical energy into direct electrical energy, and since there are very few 
discharges of having high generating efficiency or harmful matter, it attracts attention recently. 
[0003] while injecting the liquid Hara fuel which generally consists of mixed liquor of a methanol 
and water etc. in a fuel evaporator through a original fuel injection equipment in such a system, 
evaporating a liquid Hara fuel, obtaining original fuel gas and reforming this original fuel gas with a 
reforming vessel subsequently — a carbon monoxide — removing — hydrogen — it is made rich 
fuel gas and is generating electricity by supplying this fuel gas to a fuel cell. When such a fuel 
cell system is used on condition that [ extremely large ] a load effect (for example, when using it, 
being carried in a fuel cell electric vehicle) and a liquid Hara fuel is rapidly injected in a fuel 
evaporator according to the demand of an output rise, a heating value may be insufficient, all the 
liquid Hara fuels may be evaporated, and the liquid reservoir (henceforth a "liquid reservoir") of a 
liquid Hara fuel may be produced in a fuel evaporator. Moreover, in case a fuel cell system is 
started, also when the fuel evaporator is not fully getting warm, it is easy to produce a liquid 
reservoir. 

[0004] When a liquid reservoir is generated in a fuel evaporator, since a liquid reservoir will 
evaporate, original fuel gas will be generated and responsibility of a fuel evaporator is worsened 
even after stopping injection of a liquid Hara fuel, it is not desirable. Moreover, since the 
produced liquid reservoir evaporates previously from the component which is easy to evaporate 
when a liquid Hara fuel is mixture, variation may arise in the presentation of original fuel gas, and 
the engine performance of a fuel cell may fall, without the ability of the case where a reforming 
machine does not fully demonstrate the engine performance, and a carbon monoxide fully 
removing. 

[0005] For this reason, while preventing generating of a liquid reservoir effectively and improving 
responsibility of a fuel evaporator, the fuel evaporator 100 as shown in drawin g 9 is proposed by 
Japanese Patent Application No. No. (un-opening to the public) 125666 [11 to ] so that warming 
up of a fuel evaporator can be performed promptly. This fuel evaporator 100 equips the latter- 
part side of the body 110 of an evaporator, and this body 1 10 of an evaporator with the original 
fuel gas fuel injection equipment 140 in the upper part of a superheater 130 and the body 1 10 of 
an evaporator. The combustion gas HG which carried out catalyzed combustion of the off-gas 
(gas containing hydrogen) which occurs with the fuel cell which is not illustrated to this fuel gas 
evaporator 100 with the catalyzed combustion vessel which is not illustrated is supplied as a 
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heat source (thermal gas). Combustion gas HG passes along the inside of the thermal tube 112 
of the U character mold arranged in the evaporation chamber 1 1 1 within the body 1 10 of an 
evaporator from 112 inches of inlet-port sections, and reaches outlet section 1 12out. [ many ] 
Subsequently, combustion gas HG passes along the combustion gas path 113 established in the 
lower part of the evaporation Muromoto object 1 10, and is led to the superheater 130 attached 
in the downstream of the body 110 of an evaporator. The liquid Hara fuel floor line which 
consists of mixed liquor of a methanol and water etc. is injected in the shape of a fog from a fuel 
injection equipment 140, by the thermal tube 112, is heated, evaporates, and becomes original - 
fuel gas FG. ********** FG which evaporated may be introduced into a latter reforming machine 
as it is. Furthermore, for the purpose of the temperature control of original fuel gas FG, it is 
overheated through the inside of the steamy tube 131 of a hot spot 130, and this original fuel gas 
FG is led to the reforming machine which the hot spot 1 30 latter part does not illustrate. 
[0006] Base 1 1 1 b [ in / in this fuel evaporator 100 / the body 110 of an evaporator ] of an 
evaporation chamber 1 11 serves as 113t of top faces of the combustion gas path 113. 
Therefore, since heat is supplied also from base 111b of an evaporation chamber 111, also when 
generating of a liquid reservoir is prevented and a liquid reservoir is generated, it evaporates 
promptly. Therefore, the responsibility of the fuel evaporator 100 becomes good. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional fuel evaporator, since 
the heating value given to base 111b is not so large, efficiently, the liquid reservoir which was 
not enough and was generated heats, and the liquid reservoir generating prevention 
effectiveness of the evaporation chamber 103 of the fuel evaporator 100 cannot evaporate it. 
There is also a request of wanting to use the heat from a catalyzed combustion machine 
effectively furthermore. Moreover, the configuration of the whole fuel cell system is also 
complicated, and to design the whole system in a compact more was also desired. Therefore, the 
technical problem of this invention is offering the fuel evaporator which it becomes it is possible 
to heat and evaporate the liquid reservoir in an evaporator more efficiently with a comparatively 
easy configuration, and possible to design the whole fuel cell system in a compact, and can use 
the heat from a catalyzed combustion machine effectively. 
[0008] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of the actual 
condition of the above-mentioned conventional technique, by adjoining the evaporator of a fuel 
evaporator in the catalyzed combustion machine conventionally formed as another object for 
piping, this invention person etc. finds out that the above-mentioned technical problem is 
solvable, and came to create this invention. That is, this invention is characterized by having the 
catalyzed combustion machine adjoined and prepared for said evaporation chamber in the fuel 
evaporator which has the evaporation chamber which evaporates a liquid Hara fuel with a heating 
medium for higher temperature. Thus, by constituting, it becomes possible to give many heat 
more promptly as compared with the case where a combustor is independently prepared like the 
fuel evaporator of the conventional technique, with the liquid Hara fuel which exists as the liquid 
Hara fuel which adhered to the wall surface of an evaporation chamber as a drop, or a liquid 
reservoir. Moreover, since the catalyzed combustion machine was formed adjacently, it becomes 
possible to design the whole system in a compact more. 

[0009] Moreover, in the fuel evaporator of this invention, it is desirable to stick and prepare said 
evaporation chamber said catalyzed combustion machine. Thus, by constituting, it becomes 
possible to give further many heat more promptly to the liquid reservoir of a catalyzed 
combustion machine, the liquid Hara fuel which adhered as a drop in the stuck part, or a liquid 
Hara fuel. As for the faying surface which said catalyzed combustion machine stuck to said 
evaporation chamber, in said mode, it is desirable to have the configuration in alignment with the 
appearance of said thermal tube most arranged on said base closely among the thermal tubes 
along which the base of said evaporation chamber is formed, this base is established in said 
evaporation interior of a room, and said elevated-temperature medium passes. Thus, by 
constituting, it becomes possible to decrease the liquid reservoir space of an evaporation- 
chamber lower part 
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[0010] Moreover, in the fuel evaporator of this invention, said catalyzed combustion machine can 
form the upper part more thickly than other perimeter sections. Thus, by constituting, it has a 
heat mass up. On the contrary, in the fuel evaporator of this invention, said catalyzed 
combustion machine can form the lower part more thickly than other perimeter sections. Thus, 
by constituting, it has a heat mass caudad. 

[001 1] In the fuel evaporator of this invention, the faying surface which said catalyzed 
combustion machine stuck to said evaporation chamber On said base most closely among the 
thermal tubes along which the base of said evaporation chamber is formed, this base is 
established in said evaporation interior of a room, and said elevated-temperature medium passes 
in a mode equipped with the configuration in alignment with the appearance of said arranged 
thermal tube You may constitute so that it may have the configuration where said base of said 
catalyzed combustion machine became depressed towards the center section from the periphery 
section. Thus, by constituting, the heating value near the center of a catalyzed combustion 
machine becomes high near the periphery, and it becomes possible to evaporate more storage 
liquid of it. Moreover, in the fuel evaporator of this invention, the heating-medium-foiHiigher- 
temperature generating means of the peripheral surface of an evaporation chamber formed in the 
whole surface by adjoining or sticking at least may be formed possible [ an evaporation chamber 
and division ]. Thus, by constituting, at the time of check and exchange of a catalyzed 
combustion machine, desorption of the catalyzed combustion machine is carried out, and it can 
be performed. 

[0012] Moreover, in the fuel evaporator of this invention, a catalyzed combustion machine can be 
formed in the die-length direction at a long abbreviation rectangle. Thus, by constituting, the top 
face to which it sticks with an evaporation chamber as compared with the case where a 
catalyzed combustion machine is formed in an approximate circle form is formed widely. 
Moreover, in the fuel evaporator of this invention, a catalyzed combustion machine may be 
formed so that the cross section may become the approximate circle form of a last quarter, 
thus, the thing become possible for the area which can be heat-transferred to increase and to 
tell an evaporation chamber heat efficiently by constituting — [0013] whose heat recess 
decreases since surface areas other than a top face decrease [ in addition, ] 
[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is more 
concretely explained with reference to an accompanying drawing. However, this invention is not 
limited to the gestalt of these operations. (Explanation of the whole fuel cell system) Drawin g 1 
is the whole fuel cell system schematic diagram concerning this invention. The fuel evaporator 1 
for a fuel cell system to evaporate a liquid Hara fuel, as shown in drawi ng 1 , The reforming 
machine 2 which the original fuel gas which evaporated said liquid Hara fuel with the fuel 
evaporator 1 is made to react on a solid-state catalyst, and is made into fuel gas, CO removal 
machine 3 from which the carbon monoxide in said fuel gas generated with the reforming vessel 
2 is removed, The fuel cell 5 which generates electricity by making the hydrogen in the fuel gas 
supplied from said CO removal machine 3, and the oxygen in the air compressed by the air 
compressor 4 which is an oxidizer supply means react, The vapoiHiquid-separation equipment 6 
which separates and removes moisture from the off-gas of the hydrogen pole of a fuel cell 5, the 
combustion burner 7 which has the supply line of the auxiliary fuel (for example, methanol) which 
generates the gas which burns the off-gas supplied from vapor-liquid-separation equipment 6, 
and serves as a source of heating of the fuel evaporator 1 — since — it is mainly constituted. 
[0014] When obtaining original fuel gas, a liquid Hara fuel (for example, composite fuel of a 
methanol and water) is supplied to the fuel evaporator 1 from specified quantity liquid Hara fuel 
storage tank T with a pump. The liquid Hara fuel supplied to the evaporation chamber 1 1 of the 
fuel evaporator 1 is injected by the original fuel injection equipment 40, and evaporates as 
original fuel gas. As a source of heating of an evaporation chamber 1 1, although the elevated- 
temperature gas which generates the off-gas of the hydrogen pole of a fuel cell by carrying out 
catalyzed combustion with the catalyzed combustion vessel 20 is used at the time of operation, 
when there is no source of heating at the time of starting etc., an auxiliary fuel (for example, 
methanol) is burned by the combustion burner 7, and a need heating value can be secured. 
[0015] the original fuel gas which occurred in said evaporation chamber 1 1 is introduced into the 
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reforming machine 2, and is made to react on a solid-state catalyst (for example, catalyst of a 
Cu-Zn system) — having — hydrogen — rich fuel gas is manufactured, furthermore, the 
hydrogen generated with the reforming vessel 2 — after rich fuel gas is removed by CO removal 
machine 3 in the carbon monoxide in gas, it is introduced into the fuel cell 5 which generates 
electricity by making the hydrogen in the fuel gas supplied from said CO removal machine 3, and 
the oxygen in the air compressed by the air compressor 4 which is an oxidizer supply means 
react. After the off-gas of the hydrogen pole after reacting with a fuel cell 5 is separated and 
removed by vapoiHiquid-separation equipment 6 in moisture, it burns with the catalyzed 
combustion vessel 20, and serves as a source of heating of an evaporation chamber 1 1. 
[0016] This invention is characterized by adjoining and forming the catalyzed combustion 
machine 20 in a specific location about the fuel evaporator 1 in this fuel cell system. Hereafter, 
the fuel evaporator 1 of this invention is explained based on drawing 2 - drawin g 5 . The fuel 
evaporator of drawin g 2 of this operation gestalt is a fracture top view a part, drawin g 3 is the 
A-A' line sectional view of drawin g 2 , drawin g 4 is the B-B' line sectional view of drawin g 2 , and 
drawing 5 is B-B' of drawin g 2 and shows another operation gestalt of this invention. The fuel 
evaporator 1 mainly consists of an evaporation chamber 1 1, contiguity and the catalyzed 
combustion machine 20 especially formed by sticking, and a combustion gas path 12 that is a 
heating-medium-foiHiigher-temperature path established in the perimeter of said evaporation 
chamber 1 1, and overheats the original fuel gas which evaporated in the evaporation chamber 1 1 
by the combustion gas which went via the combustion gas path by the hot spot 30. [ the body 10 
of an evaporator which consists of evaporation chambers 1 1 ] 

(Evaporation chamber) An evaporation chamber 1 1 is established in the upper part of the 
thermal tube 12 which carried out U typeface by which a large number arrangement is carried 
out by standing in a row, tube maintenance plate 12a holding the both ends of said thermal tube 
12, and the room which surrounded these, and mainly consists of original fuel injection 
equipments 40 which injected the liquid Hara fuel in the direction of the entrance side of the 
thermal tube 12 on the outside of said thermal tube 12. This thermal tube 12 is a tube for 
passing the combustion gas HG which is the heating medium for higher temperature which can 
evaporate the liquid Hara fuel generated with said catalyzed combustion vessel 20 to the up 
1 2out (thermal tube upper part) side from 1 2 inches (thermal tube lower part) of partes basilaris 
ossis occipitalis, and passing to the fuel gas passage 1 3, and consists of metals, such as 
stainless steel excellent in the thermal resistance and corrosion resistance of SUS316 grade. 
[0017] Moreover, the original fuel injection equipment 40 is the fuel injection equipment of 1 
hydraulic nozzle, for example, an injector, and is for injecting the liquid Hara fuel floor line 
(spraying), and making it a minute drop. In order to be attached in the evaporation-chamber 1 1 
upper part and to use effectively the amount of potential heat of hot combustion gas HG, the 
injection direction is the direction (direction which goes to thermal tube maintenance plate 12a) 
which meets the thermal tube 12. The injection quantity is controlled by back pressure (the 
injection quantity is proportional to the square root of back pressure) of a nozzle. The 
combustion gas path 13 which circulates the combustion gas which came out from the 
evaporation chamber 1 1 is established in the surroundings of an evaporation chamber 1 1 to 
serve both as incubation and heating of an evaporation chamber 1 1. And a shellside is made to 
pass the combustion gas passing through said combustion gas path 1 3, the original fuel gas 
which evaporated in the tubeside in the evaporation chamber 1 1 is passed, and it connects with 
the hot spot 30 which is the heat exchanger of the shell & tube type for heating more than the 
saturation temperature of original fuel gas so that original fuel gas may not condense. 
[0018] The catalyzed combustion machine 20 is a combustor which carries out catalyzed 
combustion of the off-gas OG, and is made to generate hot combustion gas HG. (Catalyzed 
combustion machine) It mainly consists of inlet-port passage 21 of Off^gas OG, a catalyst bed 
22, and outlet passage 23. The perimeter It is covered by 20t of top-face plates which consisted 
of metals, such as stainless steel which was excellent in the thermal resistance and corrosion 
resistance of SUS316 grade like said thermal tube, bottom face-plate 20b, 20s of side-face 
plates, and 20s f (refer to after-mentioned drawin g 6 - drawin g 8 ). In addition, in the desirable 
mode of this invention, 20t of said top-face plates serves as the pars basilaris ossis occipitalis 
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of an evaporator 1 1. That is, it is desirable that direct attachment of the top face of said 
catalyzed combustion machine 20 is carried out on the inferior surface of tongue of said 
evaporator 1 1. As for the cross-section configuration of a catalyst bed 22, it is desirable that it 
is the abbreviation rectangle formed in the width of face according to the width of face of 
inferior-surface-of-tongue 11b of an evaporation chamber 1 1 in order to take a large heating 
area with an evaporation chamber 1 1, and it fills up with the catalyst of a honeycomb 
configuration in it. The catalyst of Pt system is used as the quality of the material of a catalyst. 
As support, many support of a silica system or an alumina system is used. When the inlet-port 
passage 21 for introducing the burned body into the catalyzed combustion machine 20 before 
and behind a catalyst bed 22 and the hot combustion gas which occurred in the catalyst bed 22 
flow to the downstream Outlet passage 23 (in the example of drawing) which consists of a 
curtain board 24 which divided the inside of the combustion gas path 13 so that the flow 
direction of gas could be changed 180 degrees The off^gas OG of the hydrogen pole of the fuel 
cell 5 which the cross section is equipped with the shape of a semicircle, and is the burned body 
That is, the combustion gas HG which introduced the mixed gas of hydrogen and oxygen from 
the inlet-port passage 21, carried out catalyzed combustion by the catalyst bed 22, made hot 
combustion gas HG (typically 650-700 degrees C), carried out in this way, and was heated is led 
to an evaporation chamber 11 from the outlet passage 23. 

[0019] In this invention, although preparing an evaporation chamber 11 adjacently is 
indispensable as for the catalyzed combustion machine 20 and it shows the mode which 20t of 
top-face plates of a catalyzed combustion machine stuck to the bottom of an evaporation 
chamber 1 1 by drawin g 2 - especially drawin g 4 , the side face of an evaporation chamber 1 1 
may be adjoined and it may constitute 20s of side faces of the catalyzed combustion machine 
20, and 20s'. Thus, by constituting, the heat of the catalyzed combustion machine 20 which is an 
elevated temperature by catalyzed combustion is told to the part which adjoined radiation or the 
catalyzed combustion machine 20 of an evaporation chamber 1 1 . Moreover, it becomes 
unnecessary to tie the catalyzed combustion machine 20 and the body 10 of an evaporator with 
piping as compared with the case where it is conventionally prepared in the catalyzed 
combustion machine 20 and another object, and the design of a configuration in a compact is 
attained [ becoming easy and ]. Moreover, the thin heater H etc. may be made to remodel 
between the catalyzed combustion machine 20 and an evaporation chamber 11, as shown in 
drawin g 5 . In this case, it is possible to give an evaporation chamber 1 1 heat from Heater H, 
even when the catalyzed combustion machine 20 does not start, and to urge evaporation. 
Therefore, it means [ vocabulary / which is used in this invention / "it adjoins" ] arranging the 
catalyzed combustion machine 20 in the location which carries out heat transfer of the heat 
from the catalyzed combustion machine 20 effective in an evaporation chamber 1 1. Thus, with 
the heat told to the body 10 of an evaporator, the liquid Hara fuel floor line and liquid reservoir 
which exist in the wall surface of an evaporation chamber 1 1 as a drop evaporate you to be 
Sumiya, and serve as material gas FG. 

[0020] In addition, although it is not restricted especially if the location in which the catalyzed 
combustion machine 20 is formed in this case can evaporate the liquid Hara fuel which conducts 
heat to an evaporation chamber 1 1 as aforementioned, and exists as a liquid in an evaporator 1 1 , 
as shown in drawin g 2 - drawin g 4 , it is desirable to stick 20t of top faces of the catalyzed 
combustion machine 20 and the inferior surface of tongue of an evaporation chamber 1 1, and it 
is desirable to carry out especially direct attachment. Moreover, in order to tell an evaporation 
chamber 1 1 more heat, as for the cross-section configuration of the catalyzed combustion 
machine 20, it is desirable that it is an abbreviation rectangle long in the die-length direction of 
the width of face according to the width of face of inferioi^surface-of-tongue 11b of an 
evaporation chamber 1 1 . Thus, if constituted, it will enable heat to tell efficiently inferior- 
surface-ofHiongue 11b which the evaporation-chamber 11 whole, especially a liquid reservoir 
tend to produce. 

[0021] Hereafter, the desirable mode at the time of attaching 20t of top faces of the catalyzed 
combustion machine 20 in this invention to inferioi^surface-of-tongue 11b of an evaporator 11 
is explained based on drawin g 6 - drawin g 8 . In addition, in these drawings, although shown as a 
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mode in which 20t of top faces of the catalyzed combustion machine 20 serves as inferior 
surface-of-tongue 11b of an evaporator 1 1, it is also a part of this invention to prepare inferior^ 
surface-ofHiongue 11b of 20t of top faces of the catalyzed combustion machine 20 and an 
evaporator 11 as an exception object, respectively. Drawin g 6 - drawin g 8 are B of drawin g 2 
which shows the operation gestalt of this invention respectively, and B' line informality sectional 
view, and show typically the adhesion relation between the catalyzed combustion machine of this 
invention, and an evaporation chamber. The thermal tube 12 of an approximate circle form is laid 
for the cross section by inferior-surface-of-tongue 11b of an evaporation chamber 11 as shown 
' n drawin g 6 (a). 20t of top-face plates of the catalyzed combustion machine 20 is carrying out 
the wave type configuration so that the cross-section configuration of the 1 2 inches of the 
lowest sides most allotted to about 20 catalyzed combustion machine among this thermal tube 
12 may be met. Thus, if constituted, it will become possible to decrease the liquid reservoir 
space R which the liquid reservoir of the lower part of an evaporation chamber 1 1 tends to 
generate as compared with the case where 20t of top faces of the catalyzed combustion 
machine 20 is formed in a flat as shown in drawin g 6 (b). 

[0022] Moreover, since it will have a heat mass above the catalyzed combustion machine 20 
formed thickly if 20t of top faces of the catalyzed combustion machine 20 is formed more thickly 
than other perimeter sections 20b and 20s and 20s' as shown in drawin g 7 (a), a transient 
response response improves and it becomes possible to evaporate the stored liquid Hara fuel 
also even of after catalyzed combustion. On the contrary, as shown in drawin g 7 (b), it is also 
possible to form more thickly than 20t of other perimeter sections and 20s' inferion-surface-of- 
tongue 20b of the catalyzed combustion machine 20. Thus, if constituted, when a heat mass will 
be stored under the catalyzed combustion machine 20, efficiency of heat transfer with an 
evaporation chamber 1 1 will improve and radiation area will be expanded, the catalyzed 
combustion machine 20 functions also on the demand of a sudden evaporation Hara fuel 
promptly, the fuel evaporator 1 is warmed and started, and it becomes possible to obtain original 
fuel gas FG. 

[0023] Furthermore, it is desirable that may especially constitute in the configuration where 20t 
of top faces of the catalyzed combustion machine 20 became depressed toward the center 
section from the periphery section as shown in drawin g 8 , and the cross section of the 
catalyzed combustion machine 20 forms in the abbreviation hemicycle of a last quarter. Thus, by 
arranging the bottom of the evaporation chamber 1 1 which is the location where a liquid 
reservoir tends to exist near the core of the catalyzed combustion machine 20 with most heating 
values, the heating value near the center of the catalyzed combustion machine 20 becomes high 
near the periphery, it becomes possible to evaporate more liquid reservoirs, a heating value is 
used without futility, and evaporation is performed promptly. Moreover, if the cross section of 
the catalyzed combustion machine 20 forms in the abbreviation hemicycle of a last quarter, since 
surface areas other than 20t of top-face plates can be reduced, the effectiveness that a heat 
loss decreases also does so. 

[0024] Moreover, it is also possible to set to the fuel evaporator 1 of this invention, and to form 
the catalyzed combustion machine 20 prepared for the evaporation chamber 1 1 by adjoining or 
sticking, enabling free attachment and detachment. In this case, although it is also possible to 
prepare the catalyzed combustion machine 20 whole, enabling free attachment and detachment, 
it is common to prepare the part of a catalyst bed 22, enabling free attachment and detachment. 
Thus, since desorption of a catalyzed combustion machine, especially the catalyst bed 22 which 
requires check and exchange is carried out and it can be performed by constituting at the time 
of check and exchange of the catalyzed combustion machine 20, check becomes easy and the 
cost reduction as a substitute part becomes possible. In addition, the member of the thin form 
where thermal conductivity is high may be made to pinch between the catalyzed combustion 
machine 20 and an evaporation chamber 1 1 . In this case, distortion by the thermal stress 
resulting from the temperature gradient of the catalyzed combustion machine 20 and an 
evaporation chamber 1 1 is avoided, and the reinforcement to an oscillating input improves. 
[0025] 

[Effect of the Invention] Thus, the fuel evaporator of this invention which adjoins and comes to 
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prepare an evaporation chamber a catalyzed combustion machine becomes possible [ giving 
many heat more promptly as compared with the case where a combustor is independently 
prepared like the fuel evaporator of the conventional technique by the liquid reservoir of the 
liquid Hara fuel which adhered to the wall surface of an evaporation chamber as a drop, or an 
evaporation chamber ], and it becomes possible to evaporate these drops and liquid reservoirs of 
it easily. Moreover, it is not necessary to tie a catalyzed combustion machine and the body of an 
evaporator with piping, and can design in a compact more. Moreover, if a catalyzed combustion 
machine is stuck and prepared for an evaporation chamber, the heat transfer effectiveness will 
increase. Furthermore, the faying surface which the catalyzed-combustion machine stuck to the 
evaporation chamber forms the base of an evaporation chamber, if it is equipped with the 
configuration in alignment with the appearance of the thermal tube most arranged on the base of 
an evaporator closely among the thermal tubes along which a base is established in the 
evaporation interior of a room, and an elevated-temperature medium passes, it will become 
possible to decrease the liquid reservoir space of an evaporation-chamber lower part of it, and 
the amount of a liquid reservoir decreases and the prompt liquid evaporation of it is attained by 
this, moreover — if the upper part of a catalyzed combustion machine is formed more thickly 
than other perimeter sections, since it will have a heat mass up — after catalyzed combustion - 
- a liquid reservoir — evaporation **** — things become possible and it becomes possible to 
raise a utilization factor. Conversely, if the lower part of a catalyzed combustion machine is 
formed more thickly than other perimeter sections, since it will have a heat mass caudad, a 
catalyst evaporator functions also on the demand of a sudden evaporation Hara fuel promptly, 
and an evaporator is warmed and it rises. Furthermore, if constituted in the configuration where 
the top face of a catalyzed combustion machine became depressed toward the center section 
from the periphery section, the heating value near the center of a catalyzed combustion machine 
will become high near the periphery, it will become possible to evaporate more liquid reservoirs, a 
heating value will be used without futility, and evaporation will be performed promptly. Moreover, 
if it forms possible [ an evaporation chamber and division of the catalyzed combustion machine 
prepared for the evaporation chamber by adjoining or sticking ], since desorption of the 
catalyzed combustion machine is carried out and it can be performed at the time of check and 
exchange of a catalyzed combustion machine, check becomes easy and the cost reduction as a 
substitute part becomes possible. In addition, if a catalyzed combustion machine is formed in the 
die-length direction at a long abbreviation rectangle, since it will compare when a catalyzed 
combustion machine is formed in an approximate circle form and a fuel evaporator and the top 
face adjoined or stuck will be formed widely, the area which can be heat-transferred increases. 
Therefore, it becomes possible to tell an evaporation chamber heat efficiently. Moreover, the 
area which can be heat-transferred increases, if it forms so that the cross section of a 
catalyzed combustion machine may become the approximate circle form of a last quarter, since 
surface areas other than a top face decrease, in addition to becoming possible to tell an 
evaporation chamber heat efficiently, heat recess will decrease, and it becomes possible to tell 
an evaporation chamber heat more efficiently. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the fuel cell structure-of-a-system Fig. where the fuel evaporator of this 
operation gestalt is used. 

[ Drawin g 2] some fuel evaporators of this operation gestalt — it is a fracture top view. 
[ Drawin g 3] It is the A-A' line sectional view of drawin g 2 . 
[ Drawin g 4] It is the B-B' line sectional view of drawin g 2 . 

[ Drawin g 5] It is B~B f of drawing 2 and another operation gestalt of this invention is shown. 
[ Drawin g 6] Drawin g 6 (a) and (b) are the B-B' line sectional views of drawin g 2 showing another 
operation gestalt of this invention respectively. 

[ Drawin g 7] Drawin g 7 (a) and (b) are the B-B' line sectional views of drawin g 2 showing another 
operation gestalt of this invention respectively. 

[ Drawin g 8] It is the B-B' line sectional view of drawin g 2 showing still more nearly another 
operation gestalt of this invention. 

[ Drawin g 9] It is the sectional view showing the conventional fuel evaporator. 

[Description of Notations] 

FG Hara fuel gas 

floor line Liquid Hara fuel 

OG Off^gas 

HG Combustion gas 

H Heater 

1 Fuel Evaporator 

2 Reforming Machine 

3 CO Removal Machine 

1 0 Body of Evaporator 

1 1 Evaporation Chamber 

1 2 Thermal Tube 

12a Thermal tube lower part 
12b Thermal tube upper part 

1 3 Combustion Gas Path 

20 Catalyzed Combustion Machine 

20t Catalyzed combustion machine top face 

20b Catalyzed combustion machine inferior surface of tongue 

20s, 20S' Catalyzed combustion machine side face 

21 Inlet-Port Passage 

22 Catalyst Bed 

23 Outlet Passage 
30 Hot Spot 

40 Original Fuel Injection Equipment 
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